Functional link between retinoblastoma family of proteins and the Wnt signaling pathway in mouse epidermis.
The retinoblastoma family of proteins (pRb, p107, and p130) modulates cell cycle progression and differentiation of several tissues. We have demonstrated recently that p107 and p130 regulate keratinocyte terminal differentiation and hair follicle morphogenesis and development in vivo. This last aspect appears to be mediated by defective signaling from the mesenchyme and is associated with altered bone morphogenetic protein-4 (BMP4) -dependent signaling. However, many alterations were also found in the epithelial compartment. Given the importance of betacatenin in hair biology and in BMP signaling, we studied its expression in p107/p130-deficient skin. Although normal expression of betacatenin was found in p107/p130-deficient hair follicles, we found increased nuclear accumulation of betacatenin in the basal keratinocytes of the p107/p130-deficient mice skin. Biochemical analysis revealed that such an increase in betacatenin was due to the disruption of Axin/GSK3beta/betacatenin complexes promoted by the increased expression of Frat, the mouse homologue of GSK3betabinding protein (GBP), in epidermis, precluding the degradation of betacatenin. Collectively, these data represent the first evidence that retinoblastoma family and Wnt signaling pathways might be interconnected by functional links in skin.